The augmented-plane-wave (APW} method was used to calculate spin-polarized energy bands for body-centered-cubic iron at the normal lattice constant and at lattice spacings corresponding to approximate pressures of 128 and 256 kbar. Both nonrelativistic and semirelativistic energy bands at each pressure were determined with the use of potentials that incorporated the von Barth -Hedin formalism for exchange and correlation. The APW method was used to generate the energy bands at 55 k points of an irreducible wedge in the Brillouin zone; then a Slater-Koster Hamiltonian, fitted to the APW results, was used to generate the energy bands at 1785 k points in the irreducible wedge and to calculate extremal areas of the Fermi surface and their pressure derivatives. To improve agreement with experiment, the first-principles spin-polarized energy bands were rigidly shifted for each lattice spacing by an amount necessary to reproduce the experimental magneton number. The orders of magnitude of the calculated pressure derivatives of the extremal areas were 10 /kbar for the spin-up electron s-d piece, -10 /kbar for the spin-down hole octahedron at symmetry point H, 10 /kbar for the spin-up hole pockets at point H and the electron octahedron at point I, and 10 /kbar for the spin-down electron ball.
Using the von Barth -Hedin exchange and correlation potential, we calculated first-principles energy bands that were both spin polarized and self-consistent. We determined both nonrelativistic and semirelativistic (i.e. , spinorbit interaction neglected) energy bands at three lattice spacings: at the lattice spacing at atmospheric pressure (5.4057 a.u. ) , at a lattice spacing 2.5% smaller (128 kbar), and at another 5% smaller (256 kbar). The correspondence between lattice constant and pressure was found by using the room-temperature value of the compressibility' (5.84 &( 10 /kbar).
Our calculated Fermi surface corresponding to the nonrelativistic, first-principles energy bands at the normal lattice constant did not agree with the experimental Fermi surface as closely as the Fermi surface calculated by Callaway and Wang. Moreover, the topology of the Fermi surface found froin our semirelativistic calculation did not agree with the topology of the experimental Fermi surface. The magneton number for the nonrelativistic calculation at the normal lattice constant was 5% larger than the experimental magneton number (2.12) , ' while the magneton number for the semirelativistic calculation was 15% larger. Even though the error in the magneton number appeared to be small, it translated into a larger error in the Fermi surface. Therefore, for the purpose of predicting the variation of the Fermi surface under hydrostatic 29 5337
1984 would not converge to a value close to the experimental magneton number after subsequent iterations. ' ' Second, the discontinuity in the muffin-tin potential at the edge of the muffin-tin sphere was minimized at about 100 mRy by using these starting configurations.
The atomic charge densities were used to generate the starting crystal potential in the muffin-tin form. In this step, the von Barth -Hedin exchange and correlation potential was added to the ordinary Coulomb potential found by solving Poisson's equation, and thus the muffintin potential for the spin-up electrons was different from the muffin-tin potential for the spin-down electrons. In calculating the potential, the muffin-tin spheres were chosen just large enough to touch.
The muffin-tin potential was used to calculate Is, 2s, and 2p atomic energy levels and charge densities. Because these inner levels were well localized within the muffin-tin sphere, they were treated as atomiclike. For the NR calculations, the program of Herman (Fig. 2) , it was found to have a topology that did qualitatively and quantitatively agree with experiment (Fig. 3) . Moreover, when the Fermi surface corresponding to the shifted NR energy bands was calculated, the quantitative agreement with experiment was improved. In Fig. 4 E,,(220) E,"(220) E,"y(220) E, g (220) E""(220) E", " (002) E"y(220) E""y(220) E""y(022) E,g (022) E,g (022) E"y"y(220) E"y (022) E~g (220 Because the purpose of the calculation was the determination of trends with pressure, however, consistency demanded shifts of the spin-up potentials at the 2.5% and 5% reduced lattice constants to make the calculated magneton numbers and the experimental magneton numbers agree. The magneton number at the reduced lattice constants was found using the pressure derivative of the magneton number at 4 K ( -3.1X10 "/kbar).
The Slater-Koster interpolation method is convenient for representing energy bands. Therefore, in Table V we give the Slater-Koster parameters for the 9)&9 matrices that generated shifted energy bands at ao (Fig. 4) Table V correspond to these real matrices.
IV. SPIN-00%N FERMI SURFACE
The experimental minority Fermi surface of iron includes four pieces: an electron octahedron centered at point I, a hole octahedron centered at point H, a hole pocket centered at point N, and an electron ball along line + (Fig. 3) (Table V) .
Our calculations showed that the electron ball grew under pressure and, like the electron octahedron, the growth was approximately isotI'oplc. This was the only piece for which pressure data existed. The experimental pressure derivative' (-0.85 X 10 /kbar) showed isotroplc glowth, ln agfccmcnt with ouf calculatloQ, but thc SR calculation gave a pressure derivative (0.50)&10 /kbar) that was too small, and the NR calculation (1. 4& 10 /kbar) was too large by about the same factor. In both calculations the rate of change of area of the electron ball was an order of magnitude greater than the rate of change of the hole octahedron, and it was the same order of magnitude as the rate of change of the electron octahedron.
An interesting effect of pressure was the appearance of the lens-and-neck structure oflglnally proposed as the 1-terpretation of the dHvA data at zero pressure. The lensand-neck structure appeared when the 6 electron ball grew large enough to overlap the I electron jack. The lcIls was lnfllnltcslmal Rt thc 2.5% reduced lattice spacing (128 kbar), but is was quite large at the 5% reduced lattice spacing (256 kbar). The spin-orbit interaction has played RD. 1IDportRDt I'olc In thc interpretation of thc dHVA datR for the electron ball, and indeed, the calculated area re- 
